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, (57) ABSTRACT 

Using service provider selection methodologies and proto- 
cols developed for each specific communication mode, a 
configurable overlay can be created that can maximize the 
usability or availability of a multi-mode terminal or other 
communication device. A service provider can be selected 
for a primary communication mode using mode-specific 
provider can be selected for a primary communication mode 
using a mode-specific methodology or protocol to make the 
selection. The selection service provider is classified in 
accordance with a service provider selection model that 
defines a continuum of common service provider preference 
levels. The common service provider preference levels may 
includes a first category or reference levels that represent 
suitable or desirable communication service from which 
service may be required. 
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MOBILE TERMINALS, METHODS, AND 
COMPUTER PROGRAM PRODUCTS THAT 
CAN FACILITATE THE SELECTION OF A 
COMMUNICATION SERVICE PROVIDER IN 
A MULTIPLE COMMUNICATIONS MODE 
ENVIRONMENT 

FIELD OF THE INVENTION 

The present invention relates generally to the field of 
communication, and, more particularly, to the selection of a 
communication service provider in a multiple communica- 
tion mode (hereinafter multi-mode) environment. 

BACKGROUND OF THE INVENTION 

Traditional mobile terminals used for wireless or cellular 
communication typically operate using a single communi- 
cation mode or wireless access technology. That is, a mobile 
terminal may be designed to communicate using, for 
example, frequency division multiple access (FDMA) tech- 
nology (e.g., the advanced mobile phone service (AMPS) 
standard), time division multiple access (TDMA) technol- 
ogy ( c *g-> me Telecommunication Industry Association 
(TI A)/ Electronic Industries Association (EIA) 136 or digital 
AMPS (DAMPS) standard), global system for mobile com- 
munication (GSM) technology, or code division multiple 
access (CDMA) technology (e.g., HA interim standard (IS) 
95). Wireless or cellular service is typically provided to a 
consumer through a "home" service provider. The home 
service provider is generally able to provide full service to 
the consumer within certain geographic regions in which the 
home service provider is licensed by the Federal Commu- 
nications Commission (FCC). Because service providers 
typically do not provide ubiquitous service, alliances may be 
formed between service providers to expand their geo- 
graphic coverage for serving customers. 

An example of alliances between service providers is 
illustrated in FIG. 1. A first service provider can serve its 
customers in region 22, but it also competes with the second 
and the third providers within portions of region 22. The 
second and the third service providers serve their customers 
in regions 24 and 26 respectively. Because the second and 
the third service providers do not compete, they may estab- 
lish a "partner" relationship to allow their customers to 
obtain service from the other service provider when they are 
within the other service provider's geographic region. As a 
result, their customers benefit from an extended geographic 
coverage region. Similarly, a fourth service provider may 
serve customers in region 28 and compete with the second 
service provider in the overlap between regions 24 and 28. 
The fourth service provider may not, however, compete with 
the first service provider 22 and, therefore, may establish a 
"partner" relationship with the first service provider 22 
similar to the relationship between the second and the third 
providers. Several other service provider classifications such 
as "favored," "enhanced favored/' "neutral," or "forbidden" 
may be defined to represent the nature of a relationship 
between two service providers, which can be used to allow 
wireless or cellular customers to obtain service from other 
service providers when they leave their home service pro- 
vider's region. 

For example, when a customer attempts to establish a 
wireless or cellular call outside of their home service pro- 
vider's service area, the mobile terminal may scan or survey 
the frequency spectrum to detect the available service pro- 
viders in that area. If a service provider is detected that has 
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established a relationship with that customer's home service 
provider (e.g., status of partner, favored, neutral, etc.), then 
the mobile terminal may select that service provider for 
completion of the call. 
5 Several protocols have been developed for selecting a 
service provider. Unfortunately, these protocols may be 
proprietary and/or specific to a particular communication 
mode or standard (e.g., AMPS, TIA/EIA-136, GSM, etc.). 
Many current generation mobile terminals, however, include 
io the ability to communicate using more than one communi- 
cation mode and arc therefore termed multi-mode mobile 
terminals. Thus, traditional service provider selection pro- 
tocols may not take full advantage of the capabilities of these 
multi-mode mobile terminals. Moreover, mergers or alli- 
es ances between wireless or cellular service providers may 
bring previously incompatible communication modes or 
access technologies together under the same corporate 
umbrella. The continued growth of wireless or cellular 
services into international markets may also result in new 
20 service profiles and/or competitive scenarios in which multi- 
mode service selection may be advantageous. 

Consequently, a need continues to exist for improved 
service provider selection strategies. 

25 SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to provide 
improved mobile terminals, methods, and computer pro- 
gram products that can be used in a multi-mode environ- 
ment. 

It is another object of the present invention to provide 
improved mobile terminals, methods, and computer pro- 
gram products that can improve the selection of a commu- 
nication service provider in a multi-mode environment. 
35 It is still another object of the present invention to provide 
an improved service provider classification model that can 
be used with mobile terminals, methods, and computer 
program products to select a communication service pro- 
vider. 

40 These and other objects, advantages, and features of the 
present invention can be provided by mobile terminals, 
methods, and computer program products that allow mul- 
tiple communication modes to be surveyed to locate a 
suitable or desirable communication service provider. The 

45 threshold for what is acceptable and what is not can be based 
on service provider preference rather than technology- 
specific protocols. Moreover, by using service provider 
selection methodologies and protocols developed for each 
specific communication mode, the present invention creates 

so a configurable overlay that can maximize the usability or 
availability of a multi-mode mobile terminal or other com- 
munication device. 

In accordance with an illustrative embodiment of the 
present invention, a service provider can be selected for a 

55 primary communication mode using a mode -specific meth- 
odology or protocol to make the selection. The selected 
service provider is classified in accordance with a service 
provider selection model that defines a continuum of com- 
mon service provider preference levels. Because different 

60 communication modes may use different classification 
labels for service providers, the service provider selection 
model of the present invention can be used to integrate these 
potentially disparate classification schemes into a common 
framework. The common service provider preference levels 

65 may include a first category of preference levels that repre- 
sent suitable or desirable communication service providers 
from which service may be acquired. In addition, the com- 
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mon service provider preference levels may also include a the mobile terminals, methods, and computer program prod- 
second category of preference levels that represent uosuit- ucts of FIG. 3; 

able service providers from which service should not or FIG. 9 illustrates an exemplary mapping of service pro- 

cannot be acquired. If a service provider selected for a vider classifications into a service provider selection model 

particular communication mode maps into a service provider s of FIG. 4 for multiple communication mode types; and 

preference level classification that falls into the unsuitable FIGS. 10A-10B are a flow chart that illustrates operations 

category, then a service provider is selected for an alterna- of the mobile terminals, methods, and computer program 

live communication mode using a selection methodology or products of FIG. 3. 

protocol specific to that communication mode. DETAILED DESCRIPTION OF PREFERRED 

In accordance with an aspect of the invention, an adjust- 10 EMBODIMENTS 

able threshold can be used with the service provider selec- ^ ^ invention ^ tible t0 various modiflca . 

Uod model to divide a third category of preference levels ^ ^ aumXive forms, specific embodiments thereof 

into the first and second categories representing suitable and are <hown b of e Je m me dRwin ^ ^ 

unsuitable service providers. The adjustab e threshold pro- hefein be described in detaiL It should b<s understood, 

vides flexibility in the service provider selection model to « hQW ^ ^ ^ nQ ^ , o ^ ^ mvendon lQ ^ 

either narrow or broaden the range of service providers that parlicuUr forms disclosed, but on the contrary, the invention 

would be suitable candidates from which service may be ^ to ^ ^ modificationS) equivalenIS) mi Natives 

acquired. falling within the spirit and scope of the invention as defined 

In accordance with another aspect of the invention, com- by me ^ms. Like reference numbers signify like elements 

munication modes may be ranked to define an order in which 20 mrcm ghout the description of the figures, 

they will be used to find a suitable service provider. ^ present invention can be emb odied as a mobile 

In accordance with still another aspect of the invention, terminal, method, or computer program product, 

multiple communication modes can be surveyed in parallel Accordingly, the present invention can take the form of an 

to select a service provider for each mode using mode- entirely hardware embodiment, an entirely software 

specific selection methodologies or protocols. The highest (including firmware, resident software, micro-code, etc.) 

classified service provider from among those service pro- embodiment, or an embodiment containing both software 

viders that fall in the suitable category is selected for ^ hardwarc aspects. Furthermore, the present invention 

establishing service therefrom. can take the form of a com puter program product on a 

The present invention, therefore, can provide a ^ computer-usable or computer-readable storage medium hav- 

predictable, reliable, and consistent mechanism for deter- m g computer-usable or computer-readable program code 

mining which communication mode to use and which pro- means embodied in the medium for use by or in connection 

vider to select when establishing service. Such stability in m instruction execution system. In the context of this 

multi-mode service selection can assure service provider document, a computer-usable or computer-readable medium 

revenue in cross- technology business agreements and can ^ C an be any means that can contain, store, communicate, 

provide a foundation for multi-mode partnerships and busi- propagate, or transport the program for use by or in con- 

ness planning. nection with the instruction execution system, apparatus, or 

BRIEF DESCRIPTION OF THE DRAWINGS device. 

c . r . . .« . a The computer-usable or computer-readable medium can 

Other features of the present invention will be more , r r . , t . . 4 

J.* « . j t / f ii • j * -i j a * *• an be. for example but not limited to, an electronic, magnetic, 

readily understood from the following detailed description 40 * , , / . . . ' . ' ♦ 

- J .„ ... , t , r u j • optical, electromagnetic, infrared, or semiconductor system, 

of specific embodiments thereof when read in conjunction H L . - j- w ■ 

j ■ w u apparatus, device, or propagation medium. More specific 

wi^e accompanymg drawings m which: exLples (a nonexhau^tive list) of the computer-readable 

FIG 1 illustrates a conventional service arrangement for ^ ^ m ^ m ele £ rical mjatem 

a plurality of communication service providers in a geo- ^ u ^ n ha ^ g one or m0 re wires, a portable computer diskette, 

graphic area, & ran j om acccss memory (RAM), a read-only memory 

FIG. 2 is a mobile terminal that illustrates multi-mode (RQM)? ^ efasable programmable rea d-only memory 

mobile terminals in accordance with the present invention; (EPR0M or py, memory), an optical fiber, and a portable 

FIG. 3 is a high-level block diagram of a mobile terminal compact disc read-only memory (CDROM). Note that the 
of FIG. 2 that illustrates mobile terminals, methods, and 5Q computer-usable or computer-readable medium could even 
computer program products in accordance with the present be paper or ano ther suitable medium upon which the pro- 
invention; gj-am ^ primed, as the program can be electronically 

FIG. 4 illustrates a service provider selection model in captured, via, for instance, optical scanning of the paper or 

accordance with the present invention that can be used with omer medium, then compiled, interpreted, or otherwise 

the mobile terminals, methods, and computer program prod- 55 processed in a suitable manner if necessary, and then stored 

ucts of FIG. 3; in a computer memory. 

FIG. 5 illustrates a first mapping of service provider Referring now to FIG. 2, a multi-mode mobile terminal 30 

classifications into a service provider selection model of m accordance with the present invention typically includes 

FIG. 4 for two exemplary communication mode types; a keypad 32, a display 34, a speaker 36, a microphone 38, 

FIG. 6 illustrates a second mapping of service provider 60 a transceiver 42, and a memory 54 that communicate with a 

classifications into a service provider selection model of processor 52. The transceiver 42 receives incoming signals 

FIG. 4 for two exemplary communication mode types; from and transmits outgoing signals to an antenna 44. These 

FIG. 7 is a flow chart that illustrates operations of the components are included in many conventional mobile 

mobile terminals, methods, and computer program products terminals and their functionality is generally known to those 

of FIG. 3. 65 skilled in the art 

FIG. 8 illustrates a communication mode ranking table in FIG. 3 illustrates the processor 52 and memory 54 in more 

accordance with the present invention that can be used with detail. The processor 52 communicates with the memory 54 
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via an address/data bus 56. The processor 52 can be any 
commercially available or custom microprocessor suitable 
for an embedded application. The memory 54 is represen- 
tative of the overall hierarchy of memory devices containing 
the software and data used to implement the functionality of 
the multi-mode mobile terminal 30. The memory 54 can 
include, but is not limited to, the following types of devices: 
cache, ROM, PROM, EPROM, EEPROM, flash, SRAM, 
and DRAM. 

As shown in FIG. 3, the memory 54 may hold four major 
categories of software and data used in the multi-mode 
mobile terminal 30: the operating system 58; the application 
programs 62; the input/output (I/O) device drivers 64; and 
the application program data 66. The operating system 58 
should be designed for real time embedded applications and, 
preferably, is relatively compact to make the most efficient 
use of the memory 64. The I/O device drivers 64 typically 
include software routines accessed through the operating 
system 58 by the application programs 62 to communicate 
with devices such as the keypad 32, display 34, speaker 36, 
microphone 38, and certain memory components. Finally, 
the application programs 62 comprise the control programs 
that implement the various features of the multi-mode 
mobile terminal 30. 

The application programs 62 may include several mod- 
ules corresponding to various features of the multi-mode 
mobile terminal 30, as shown in FIG. 3. In particular, the 
application programs 62 may comprise multiple communi- 
cation protocol programs corresponding to the communica- 
tion modes with which the multi-mode mobile terminal 30 
is compatible. These communication protocol programs are 
represented as mode one communication program 68 and 
mode n communication program 72. In addition, the appli- 
cation programs 62 include a service selection program 80 
in accordance with the present invention that can be used to 
survey multiple communication modes to locate a suitable 
service provider for establishing a communication session 
(e.g., a voice call, an Internet connection, a facsimile 
transfer, etc.). The application data 66 includes service 
selection data 82 that represents the static and dynamic data 
used by the service selection program 80. 

The service selection program 80, in a preferred embodi- 
ment thereof, uses a service provider selection model for 
classifying service providers along a continuum of common 
service provider preference levels. This continuum is illus- 
trated in FIG. 4 where ten preference levels are defined 
ranging from "forbidden/* which is least preferred, to 
"home," which is most preferred. The service provider 
selection model may also include an adjustable threshold 
that can be used to divide the preference levels between 
those levels that represent suitable or desirable service 
providers from which service may be acquired and those 
levels that represent unsuitable or undesirable service pro- 
viders from which service may not or cannot be acquired. 
While ten preference levels are used in a preferred embodi- 
ment of the present invention, alternative numbers can be 
used to provide an appropriate measure of distinction 
between service providers. 

As discussed hereinbefore, several communication mode 
specific protocols have been developed for selecting a 
service provider. The service provider selection model of the 
present invention can be used to integrate the potentially 
disparate classification schemes used in the communication 
protocols for the different communication modes into a 
common framework. For example, FIG. 5 depicts a possible 
mapping of both the T1A/EIA-136 and GSM classification 
schemes into the service provider selection model of FIG. 4. 
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Note that the ten-preference level service provider selection 
model provides room for additional distinctions between 
service providers for these two communication modes. The 
mappings of communication mode specific classification 

5 labels into the service provider selection model can be 
dynamically and/or statically stored as part of the service 
selection data 82 (see FIG. 3). 

By properly mapping the classification labels for the 
communication mode protocols into the service provider 

]0 selection model and setting the adjustable threshold, the 
service provider selection model can be biased in favor of 
one communication mode over another. This is illustrated by 
comparing the classification mapping of FIG. 6 with the 
mapping of FIG. 5. In the FIG. 5 mapping, the TIA/EIA-136 
classification of "Enhanced Favored" and the GSM classi- 

15 fication of "Preferred" are both mapped to the Class C 
preference level. In the FIG. 6 mapping, however, the 
TIA/EIA-136 classification of "Enhanced Favored" is 
mapped to the Class D preference level while the GSM 
classification of "Preferred" is mapped to the Class B level. 

20 Thus, with the adjustable threshold set between the Class C 
and the Class D preference levels, the mapping of FIG. 6 
tends to favor the GSM communication mode over the 
TIA/EIA-136 communication mode. That is, the service 
selection program 80 (see FIG. 3) seeks a service provider 

25 having a classification of Class C or higher (i.e., more 
preferred as defined by the service provider selection model 
of FIG. 4). In the FIG. 5 mapping, TIA/EIA-136 service 
providers having a classification label of "Enhanced 
Favored" meet this criterion. In the FIG. 6 mapping, 

30 however, TIA/EIA-136 service providers having a classifi- 
cation label of "Enhanced Favored" fall below the threshold 
and thus would not be considered a desirable or suitable 
carrier for use. On the other band, GSM service providers 
having a classification label of "Preferred" still remain 

35 above the threshold and are even classified with a more 
preferred Class B preference level. 

The present invention is described hereinafter with refer- 
ence to flowchart illustrations of mobile terminals, methods, 
and computer program products according to an embodi- 
menl of the invention. It will be understood that each block 
of the flowchart illustrations, and combinations of blocks in 
the flowchart illustrations, can be implemented by computer 
program instructions. These computer program instructions 
can be provided to a processor of a general purpose 

45 computer, a special purpose computer, or other program- 
mable data processing apparatus to produce a machine, such 
that the instructions, which execute via the processor of the 
computer or other programmable data processing apparatus, 
create means for implementing the functions specified in the 

50 flowchart block or blocks. 

These computer program instructions may also be stored 
in a computer- readable memory that can direct a computer 
or other programmable data processing apparatus to function 
in a particular manner, such that the instructions stored in the 

55 computer-readable memory produce an article of manufac- 
ture including instruction means that implement the function 
specified in the flowchart block or blocks. 

The computer program instructions may also be loaded 
onto a computer or other programmable data processing 

60 apparatus to cause a series of operational steps to be per- 
formed on the computer or other programmable apparatus to 
produce a computer implemented process such that the 
instructions that execute on the computer or other program- 
mable apparatus provide steps for' implementing the func- 

65 lions specified in the flowchart block or blocks. 

With reference now to FIG. 7, the communication service 
provider selection process begins at block 92 where the 
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service selection program 80 selects a primary communica- position. FIG. 9 illustrates a service provider selection 
tion mode to use for establishing service. In particular, the model of FIG. 4 that includes an exemplary mapping of 
service selection program 80 preferably uses a table in service provider classification labels for both the TLA/EIA- 
which communication modes are assigned a rank from one 135 communication mode and the GSM communication 
to n as shown in FIG. 8. This communication mode ranking 5 mode, and which can further be extended to include map- 
table defines the order in which a multi-mode mobile pings f or up t0 n communication modes, 
terminal 30 will cycle through communication modes in ™ 4i _ . , 4 . OA 
attempting to find a suitable service provider. In a preferred J*" 5 ' m . f*?* Sckdl0n P™?™ 8 ,° ™ 
embodiment, the communication mode ranking table of FIG. ° btai ° a classification label for a service provider selec ed 

fi rf~~A ,0 ^ m , m ,v A*t^ ; n m,m n rvW a c tu,* f° r the current communication mode and, based on the 

o is stored as dynamic data in the memory 54 as part 01 tne , ft _ . ._ . . , t . 4 . ^ . 

1 ** a * tr»Tn.--„n - ,1 u;i^ 10 mapping of this classification label into the service provider 

service selection data 82. This allows the multi-mode mobile ,™\ 6 JW _ x , . r r 

terminal 30 to update the communication mode rankings to f^° u m ° del («• c *> H ?- 9 >> d * termiDC a preference 

adapt to changing conditions. For example, the multi-mode level ^ Home > Class ^ etc > for service P rcmder - 

mobUe terminal 30 may assign the number one ranking to At block 96 the service selection program 80 determines 

the communication mode by which service was last acquired whether the classification (it,, preference level) of the 

or to the communication mode by which service was last highest classified service provider for the currently selected 

acquired at or above a certain preference level (e.g., Class A communication mode is suitable to allow service to be 

or Home) acquired from this service provider. This can be done by 

Communication modes may be identified in a variety of comparing the preference level with the adjustable threshold 

ways in the communication mode ranking table of FIG. 8. M 10 determine whether the preference level is above or below 

For example, a communication mode may be identified as an * e threshold. For example the adjustable threshold is set 

access technology such as FDMA, TDMA, CDMA, or bctwccn thc Class C ™ d Class D Preference levels in FIG. 

GSM. Alternatively, a communication mode may be iden- 9 Therefore, for the TIA/EIA-136 communication mode, 

tified as a particular standard within an access technology, °^ those providers having an TIA/EIA-136 clas- 

such as TWEIA-136, GSM 1800, or IS-95. „ sification label of Home or Partner, which map into prefer- 

m - „ , , - , . « „ f tjtj~i o „ ence levels Home and Class A respectively, would be 

The communication mode ranking table 01 FIG. 8 may ... c v , 

,. t c 1 • r T • 1 suitable service providers from which service may be 

cdmpnse one list 01 rankings tor the various communication . r 3 

modes, or, alternatively, may comprise multiple fists of 

communication mode rankings corresponding to different Alternatively, certain preference levels may be deemed 
services or applications. For example, separate communica- 30 automatically suitable or unsuitable irrespective of the 
tion mode ranking lists may be maintained for voice service adjustable threshold. For example, Home and Class A pref- 
and data service. In fact, a particular communication mode, erence levels may be considered automatically suitable and 
such as GSM, may be assigned one ranking in a voice service will be immediately established using service pro- 
service list and a different ranking in a data service list. vidcrs with these classifications whenever they are detected. 

After a primary communication mode has been selected, 35 Conversely, Unknown and Forbidden preference levels may 

the service selection program 80 scans the frequency spec- be considered automatically unsuitable thereby ensuring that 

trum for service providers at block 94 to select a service service * never obtained from service providers with these 

provider using a selection methodology or protocol associ- classifications. Ihe remaining preference levels of Class B 

ated with the selected communication mode. To identify through Class G comprise a third category that includes both 

service providers, the service selection program 80 may use 40 ™*ble and unsuitable preference levels. TTie adjustable 

a unique identifier, e.g., the TIA/EIA-136 System Operator threshold can be used to separate the suitable preference 

Code (SOC), which is typically transmitted over a digital levels from unsuitable preference levels in this third 

control channel (DCC) or broadcast control channel (BCC). category. 

When a service provider is identified, the service selection If the classification (i.e., preference level) of the highest 
program 80 determines what classification label has been 45 classified service provider for the currently selected corn- 
assigned to that service provider for the present communi- munication mode is below the adjustable threshold or is 
cation mode. This mapping is typically defined by the automatically unsuitable to allow service to be acquired 
customer's home service provider based on business re la- from this service provider, then the service selection pro- 
tionships established with other service providers and is gram 80 selects the next highest ranking communication 
stored in the memory 54 as part of the service selection data 50 mode as an alternative communication mode from the 
82. The initial assignment of mode-specific classification communication mode ranking table (see FIG. 8) at block 98. 
labels to the service providers is typically programmed at the The process then repeats at block 94 for the alternative 
manufacturing site. Because the mode-specific classification communication mode. For example, based on the entries 
labels may change as new business relationships are formed, shown in the communication mode ranking table of FIG. 8 
however, these labels are preferably programmable from, for 55 and tn e service provider selection model of FIG. 9, if the 
example, the home service provider through radio signals or service selection program 80 is unable to detect a service 
through a wired connection, such as a network, or directly provider having a classification of Class C or above for the 
through a computer port. TIA/EIA-136 communication mode, then a switch to the 
At block 95, the service selection program 80 classifies GSM communication mode will be triggered at blocks 96 
the service provider selected at block 94 according to the 60 98 t0 find a suitable service provider, 
service provider selection model of FIG. 4 to identify a If, however, the classification (i.e., preference level) of the 
highest classified service provider for the present comrau- highest classified service provider for the currently selected 
nication mode. Recall from the foregoing discussion of communication mode is above the adjustable threshold or is 
FIGS. 5 and 6 that the service provider selection model of automatically suitable, then the service selection program 80 
FIG. 4 is populated by mapping the classification labels for 65 invokes the communication protocol program 68, 72 corre- 
the communication mode protocols into specific preference spending to the presently selected communication mode to 
levels and setting the adjustable threshold to a desired establish a communication session at block 102. 
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Mobile terminals, methods, and computer program prod- 
ucts have been described in the foregoing in connection with 
the selection of a communication service provider by 
sequentially scanning a plurality of communication modes. 
The principles and concepts of the present invention, 
however, can also be applied to multi-mode mobile termi- 
nals 30 that have advanced receiver architectures enabling 
them to scan for communication service providers using 
multiple communication modes simultaneously. These 
multi-mode mobile terminals 30 typically include multiple 
demodulators that can allow them to independently decode 
signals from multiple transmitters in parallel. 

With reference now to FIGS. 10A-10B, the communica- 
tion service provider selection process for mobile terminals 
30 capable of scanning for service providers using multiple 
communication modes simultaneously begins at block 111. 
The service selection program 80 selects the i highest ranked 
communication modes from the communication mode rank- 
ing table of FIG. 8 at block 111 and then scans the frequency 
spectrum at blocks 112, 113, and 114 to select a service 
provider for each communication mode using communica- 
tion mode specific selection methodologies or protocols. 
The number i represents the number of parallel scans-which 
typically corresponds to the number of demodulators in the 
mobile terminal 30-that a mobile terminal 30 is capable of 
performing. The service selection program 80 classifies the 
service providers according to the service provider selection 
model of FIG. 4 to identify the highest classified service 
provider for each communication mode at blocks 115, 116, 
and 117. 

At block 118 the service selection program 80 determines 
whether the classifications (i.e., preference levels) of the 
highest classified service providers for the currently selected 
communication modes are suitable to allow service to be 
acquired from these service providers. This can be done by 
comparing the preference levels with the adjustable thresh- 
old to determine whether the preference level is above or 
below the threshold. Alternatively, certain preference levels 
may be deemed automatically suitable or unsuitable irre- 
spective of the adjustable threshold as discussed hereinbe- 
fore. These highest classified service providers for the 
selected communication modes comprise a group of poten- 
tial candidates from which service may be acquired. 

If the classification (i.e., preference level) of any one of 
the highest classified service providers for the currently 
selected communication modes is below the adjustable 
threshold or is automatically unsuitable to allow service to 
be acquired from that service provider, then that service 
provider is discarded from the group of potential candidates 
from which service may be acquired at block 122. 

At block 124, the service selection program 80 compares 
the classifications (i.e., preference levels) of the non- 
discarded, highest classified service providers for the vari- 
ous communication modes to select a preferred service 
provider with the highest classification. If multiple service 
providers have the same classification, then that service 
provider corresponding to the highest ranked communica- 
tion mode is selected. Following connector A to FIG. 10B, 
the service selection program 80 invokes the communication 
protocol program 68, 72 corresponding to the presently 
selected communication mode at block 126 to establish a 
communication session using the preferred service provider 
selected at block 124. 

In concluding the detailed description, it should be noted 
that many variations and modifications can be made to the 
preferred embodiments without substantially departing from 
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the principles of the present invention. All such variations 
and modifications are intended to be included herein within 
the scope of the present invention, as set forth in the 
following claims. 
5 I claim: 

1. A method of selecting a communication service pro- 
vider in a multi-mode environment, comprising the steps of: 

selecting a first service provider for a primary communi- 
cation mode using a selection methodology that is 
10 associated with the primary communication mode; 
classifying the first service provider along a continuum of 
common service provider preference levels that 
includes a first category of common service provider 
preference levels and a second category of common 
15 service provider preference levels; 

selecting a second service provider for an alternative 
communication mode using a selection methodology 
that is associated with the alternative communication 
mode if the classification of the first service provider is 
20 in the first category; 

ranking communication modes in the multi-mode envi- 
ronment; and 

assigning a highest ranking to a communication mode by 
which communication service was last established. 

25 

2. A method as recited in claim 1, further comprising the 
step of comparing the classification for the first service 
provider with an adjustable threshold that divides the com- 
mon service provider preference levels into the first and the 

3Q second categories. 

3. A method as recited in claim 1, wherein the primary 
communication mode is a highest ranked communication 
mode and the alternative communication mode is a highest 
ranked communication mode for which a service provider 

35 has not been selected. 

4. Amethod as recited in claim 1, wherein the ranking step 
further comprises the step of ranking voice communication 
modes separately from data communication modes. 

5. Amethod as recited in claim 1, further comprising the 
4{j step of mapping a mode-specific set of service provider 

preference levels into the continuum of common service 
provider preference levels for each communication mode in 
the multi-mode environment. 

6. A method as recited in claim 1, wherein the primary 
communication mode and the alternative communication 

4 mode comprise wireless access technologies selected from 
the group consisting of FDMA, TDMA, CDMA, and GSM. 

7. A method of selecting a communication service pro- 
vider in a multi-mode environment, comprising the steps of: 

5Q selecting a plurality of service providers corresponding to 
a plurality of communication modes that each have a 
selection methodology associated therewith; 
classifying the plurality of selected service providers 
along a continuum of common service provider pref- 

55 erence levels; 

selecting a preferred service provider from among the 
plurality of selected service providers that has a highest 
service provider preference level among the plurality of 
selected service providers; 

60 establishing an adjustable threshold that divides the com- 
mon service provider preference levels into a first 
category and a second category; and 
discarding those service providers from the plurality of 
selected service providers that have a classification in 

65 the first category prior to performing the selecting a 
preferred service provider from among the plurality of 
selected service providers step. 
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8. A method as recited in claim 7, further comprising the 
step of mapping a mode-specific set of service provider 
preference levels into the continuum of common service 
provider preference levels for each of the plurality of com- 
munication modes. 

9. A method as recited in claim 7, wherein the plurality of 
communication modes comprise wireless access technolo- 
gies selected from the group consisting of FDMA, TDMA, 
CDMA, and GSM. 

10. A multi-mode mobile terminal, comprising: 

first means for selecting a first service provider for a 
primary communication mode; 

means for classifying the first service provider along a 
continuum of common service provider preference 
levels that includes a first category of common service 
provider preference level and a second category of 
common service provider preference levels; 

second means, responsive to the means for classifying, for 
selecting a second service provider for an alternative 
communication mode; 

first means for ranking a communication modes that are 
compatible with the multi-mode mobile terminal; and 

means, responsive to the means for classifying, for assign- 
ing a highest ranking to a communication mode by 
which communication service was last established. 

11. A multi-mode mobile terminal as recited in claim 10, 
further comprising means for comparing the classification 
for the first service provider with an adjustable threshold that 
divides the common service provider preference levels into 
the first and the second categories. 

12. A multi-mode terminal as recited in claim 10, wherein 
the primary communication mode is a highest ranked com- 
munication mode and the alternative communication mode 
is a highest ranked communication mode for which a service 
provider has not been selected. 

13. A multi-mode mobile terminal as recited in claim 10, 
wherein the first means for ranking further comprises: 

second means for ranking voice communication modes; 
and 

third means for ranking data communication modes. 

14. A multi-mode mobile terminal as recited in claim 10, 
further comprising means for mapping a mode-specific set 
of service provider preference levels into the continuum of 
common service provider preference levels for each of a 
plurality of communication modes that are compatible with 
the multi-mode terminal. 

15. A multi-mode mobile terminal as recited in claim 10, 
wherein the primary communication mode and the alterna- 
tive communication mode comprise wireless access tech- 
nologies selected from the group consisting of FDMA, 
TDMA, CDMA, and GSM. 

16. A multi-mode mobile terminal, comprising: 

first means for selecting a plurality of service providers 
corresponding to a plurality of communication modes; 

means for classifying the plurality of selected service 
providers along a continuum of common service pro- 
vider preference levels; 

second means for selecting a preferred service provider 
from among the plurality of selected service providers 
that has a highest service provider preference level 
among the plurality of selected service providers; 

means for establishing an adjustable threshold that divides 
the common service provider preference levels into a 
first category and a second category; and 

means for discarding those service providers from the 
plurality of selected service providers that have a 
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classification in the first category, the second means for 
selecting being responsive to the means for discarding. 

17. A multi-mode mobile terminal as recited in claim 16, 
further comprising means for mapping a mode -specific set 
of service provider preference levels into the continuum of 
common service provider preference levels for each of the 
plurality of communication modes. 

18. A multi-mode mobile terminal as recited in claim 16, 
wherein the plurality of communication modes comprise 
wireless access technologies selected from the group con- 
sisting of FDMA, TDMA, CDMA, and GSM. 

19. A computer program product for selecting a commu- 
nication service provider in a multi-mode environment, 
comprising: 

a computer readable storage medium having computer 
readable program code means embodied therein, the 
computer readable program code means comprising: 

first computer readable program code means for selecting 
a first service provider for a primary communication 
mode; 

computer readable program code means for classifying 
the first service provider along a continuum of common 
service provider preference levels that includes a first 
category of common service provider preference levels 
and a second category of common service provider 
preference levels; 

second computer readable program code means, respon- 
sive to the means for classifying, for selecting a second 
service provider for an alternative communication 
mode; 

first computer readable program code means for ranking 
communication modes in the multi-mode environment; 
and 

computer readable program code means, responsive to the 
computer readable program code means for classifying, 
for assigning a highest ranking to a communication 
mode by which communication service was last estab- 
lished. 

20. A computer program product as recited in claim 19, 
further comprising: 

computer readable program code means for comparing 
the classification for the first service provider with an 
adjustable threshold that divides the common service 
provider preference levels into the first and the second 
categories. 

21. A computer program product as recited in claim 19, 
wherein the primary communication mode is a highest 
ranked communication mode and the alternative communi- 
cation mode is a highest ranked communication mode for 
which a service provider has not been selected. 

22. A computer program product as recited in claim 19, 
wherein the first computer readable program code means for 
ranking further comprises: 

second computer readable program code means for rank- 
ing voice communication modes; and 

third computer readable program code means for ranking 
data communication modes. 

23. A computer program product as recited in claim 19, 
further comprising computer readable program code means 
for mapping a mode-specific set of service provider prefer- 
ence levels into the continuum of common service provider 
preference levels for each communication mode in the 
multi-mode environment. 

24. A computer program product as recited in claim 19, 
wherein the primary communication mode and the alterna- 
tive communication mode comprise wireless access tech- 
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oologies selected from the group consisting of FDMA, 
TDMA, CDMA, and GSM. 

25. A computer program product for selecting a commu- 
nication service provider in a multi-mode environment, 
comprising: 5 
a computer readable storage medium having computer 
readable program code means embodied therein, the 
computer readable program code means comprising: 
first computer readable program code means for select- 
ing a plurality of service providers corresponding to 10 
a plurality of communication modes; 
computer readable program code means for classifying 
the plurality of selected service providers along a 
continuum of common service provider preference 
levels; 15 
second computer readable program code means for 
selecting a service provider from among the plurality 
of selected service providers that has a highest 
service provider preference level among the plurality 
of selected service providers; 
computer readable program code means for establish- 
ing an adjustable threshold that divides the common 
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service provider preference levels into a first cat- 
egory and a second category; and 
computer readable program code means for discarding 
those service providers from the plurality of selected 
service providers that have a classification in the first 
category, the second computer readable program 
code means for selecting being responsive to the 
computer readable code means for discarding 

26. A computer program product as recited in claim 25, 
further comprising computer readable program code means 
for mapping a mode-specific set of service provider prefer- 
ence levels into the continuum of common service provider 
preference levels for each of the plurality of communication 
modes. 

27. A computer program product as recited in claim 25, 
wherein the plurality of communication modes comprise 
wireless access technologies selected from the group con- 
sisting of FDMA, TDMA, CDMA, and GSM. 
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